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INTRODUCTION
Plum breeding and associated research are carried out regularly, in the attempt to create new cultivars that meet changing requirements. Cultivars are created using different genetic resources, to produce plums with the desired biological and ecological characteristics. In many countries both indigenous and introduced cultivars are cultivated. The biggest obstacle to extrapolation of the results obtained in other countries than Lithuania is differences in climate. Despite global warming, cold weather is expected during winter. Therefore, cultivar winter hardiness is still important in northern countries (Janes and Kahu, 2008) .
Despite the existing dangers, the introduction of varieties is often successful. England, France and Germany are the main donor countries for plum and cherry in Sweden. All of these donor countries have a warmer climate than Sweden, but certain genetic resources from southern latitudes may adapt well to a less favourable climate (Hjalmarsson et al., 2008) . Some plum genotypes with origin in southern Germany have shown good results in Latvia (Grâvîte and Kaufmane, 2017) .
Even within the same country, the growing technology and agroecological conditions may have big influence on productivity and quality of all studied cultivars (Rakiãeviã et al., 2008) .
Research on cultivars are usually performed on the most important rootstocks. Seedlings of Prunus cerasifera Ehrh. are traditionally and commonly used as rootstock for plums in Lithuania, as in neighbouring countries (Kaufmane et al., 2007; Úwierczyñski and Stachowiak, 2009) . Despite vigorous tree growth and insufficient yield efficiency, P. cerasifera (Myrobalan) seedlings are appreciated for good compatibility with scion cultivars, winter hardiness and adaptability to a wide range of soils.
The aim of the present study was to estimate the productivity and fruit quality of new and some traditionally cultivated plum cultivars on P. cerasifera seedling rootstocks.
MATERIALS AND METHODS
The experiment was conducted in the experimental orchard of the Institute of Horticulture, at the Lithuanian Research Centre for Agriculture and Forestry in 2012-2017 . One-year-old plum trees of 'Ave' (Estonia); 'Èaèanska Najbolje', 'Èaèanska Rana' (Serbia); 'Duke of Edinburgh', Queen Victoria' (United Kingdom); 'Favorita del Sultano' (Italy); 'Herman', 'Jubileum', 'Violeta' (Sweden); 'Kijevas Vçlâ', 'Oda', 'Renklod Rannij Doneckij' (Ukraine); 'Kubanskaya Kometa', 'Zarechnaya Ranniaya' (Russia); 'Oullins Reneklode' (France); 'Rausvë', 'Ðtaro vengrinë' (Lithuania); 'Stanley' (USA), 'Valor' (Canada) and 'Dàbrowicka Prune' (Poland) cultivars on Prunus cerasifera Ehrh. seedling rootstock were planted in the orchard in spring 2012. Fruit trees were spaced at 4.5 × 2.5 m and trained as spindles. The experiment was arranged in four replications with randomly arranged cultivars. Each experimental plot included three fruit trees. Orchard floor management combined frequent mowing of grass in the alleyways with herbicide strips along tree rows. Experimental data were subjected to one-way analysis of variance. Data were analysed by 'ANOVA' of a statistical software, the least significant difference (LSD) was calculated at p = 0.05.
RESULTS
Fruit trees of 'Èaèanska Najbolje', 'Duke of Edinburgh', 'Kijevas Vçlâ', 'Ðtaro Vengrinë' and 'Dàbrowicka Prune' cultivars were the most vigorous based on trunk diameter (Table 2 ). 'Favorita del Sultano', 'Herman', 'Jubileum', 'Queen Victoria' and 'Valor' were the weakest with lowest trunk diameter.
At the end of 6 th year, no serious losses of fruit trees were observed. 17% of 'Herman', 'Jubileum' and 'Oda' fruit trees were lost; 8% of 'Ave', 'Queen Victoria' and 'Dàbrowicka Prune' were lost.
The fruit trees of most cultivars began to yield in the third year of growth. The first yield of most cultivars was poor. distinguished by the best pit separation from the flesh. In fruits of 'Kijevas Vçlâ', 'Zarechnaya Ranniaya', 'Violeta', 'Kubanskaya Kometa', 'Favorita del Sultano', 'Oda', and 'Oullins Reneklode', the pit was the most adherent to the flesh. Plums of 'Jubileum', 'Oda', 'Rausvë', 'Stanley', 'Èaèanska Rana', 'Dàbrowicka Prune', and 'Èaèanska Najbolje' were the most delicious. Violeta', 'Renklod Rannij Doneckij', 'Duke of Edinburgh', 'Kubanskaya Kometa', and 'Zarechnaya Ranniaya' fruits had the worst taste. The highest overall fruit sensory rating score (including fruit attractiveness, pits separation from the flesh and taste) was awarded to cultivars 'Èaèanska Najbolje', 'Èaèanska Rana', 'Jubileum', 'Favorita del Sultano', 'Oda', 'Rausvë', 'Stanley', and 'Ðtaro Vengrinë' -4.5-4.7 (Table 5 ).
DISCUSSION
Trunk cross-sectional area is the most common measurement for determining tree size and, indirectly, the capacity of a tree to produce fruit (Wright et al., 2006) . Therefore, trunk diameter provides indirect information about fruit tree canopy size and planting distances.
Fruit tree canopies of all tested cultivars, when trained as spindles, fit within the allocated space.
The phytosanitary condition of the fruit trees was normal in most cases. All fruit trees of 14 cultivars survived over the six-year study period. 'Herman', 'Jubileum', 'Oda', 'Ave', 'Queen Victoria', and 'Dàbrowicka Prune' lost one or two fruit trees. The main causes of losses were trunk damage and silver leaf disease.
'Kubanskaya Kometa' was the most precocious cultivar. It produced about 7.5 t/ha yield in the third year. In the next two years the yield almost doubled. 'Kubanskaya Kometa' gave the second highest cumulative yield over a four-year period. Hybrid plum 'Kubanskaya Kometa' (Prunus rossica. Erem.) is well known in the Baltic states and some other neighbouring counties (Jänes et al., 2007; Dçíena et al., 2017) . It was well appreciated for its early ripening fruits. It should be recognized that the quality of 'Kubanskaya Kometa' fruits is not good. They are soft, have rather poor taste and the pit hardly separates from the flesh. The minimal SSC in plum fruits suitable for fresh consumption recommended by Vangdal (1985) is 12.5%, SSC for 'Kubanskaya Kometa' was only 10.6%.
The most productive cultivar 'Violeta' gave 41.3 t/ha cumulative yield within four years and average fruit weight was about 32 g. The main disadvantage of the cultivar is poor fruit quality, especially taste. This may be associated with a low SSC -10.9%. Apparently, the fruits of this cultivar are not suitable for fresh consumption. Their use for processing may also be limited because of strong stone adherence to the flesh. 'Violeta' showed good tree traits, fruit quality and yield under Serbian pedoclimatic conditions (Miloðeviã et al., 2013; Miloðeviã and Miloðeviã, 2018) . In Serbia the average fruit weight was about a 25% higher than in our study. The weight of the fruit could be increased by fruitlet thinning, as fruit set is abundant. We did not thin fruitlets in our experiment. Fruitlet thinning may have a positive effect not only on fruit weight but also on SSC (Erogul and Sen, 2015) . Often, a negative correlation is found between yield and SSC in fruits (Vangdal et al., 2007b) .
'Èaèanska Najbolje' was ranked third in terms of productivity. Fruits of this cultivar are attractive, sufficiently large and firm, and received the highest score for overall sensory rating including attractiveness, pit separation from the flesh and taste. It should be noted that taste is good only for fully ripe fruits. Not fully ripe fruit has a tart aftertaste. In a field experiment in native Serbia 'Èaèanska Najbolje' was also precocious, produced fruit of similar size and gave similar yield (Glisic et al., 2012) . 'Èaèanska Najbolje' has been introduced into orchards as an important commercial variety in Poland (Plich, 2006) .
Cultivar 'Jubileum' is known in neighbouring countries of Lithuania (Meland, 2010; Lacis et al., 2012; Gùowacka and Rozpara, 2017) . Our results confirm information about the valuable traits of this cultivar. 'Jubileum' was in the fourth place among most productive cultivars. It produced large fruits (weight about 50 g) containing 15.0% soluble solids. Its fruits are attractive and tasty, and the pit separates easily from the flesh. Norwegian consumers also appreciate this cultivar (Vangdal et al., 2007a tests in the northern Estonia about insufficient winter hardiness of 'Jubileum' (Janes and Kahu, 2008) .
Cumulative yield of traditionally grown in Lithuania cultivars 'Ðtaro Vengrinë', 'Stanley', 'Queen Victoria' and 'Duke of Edinburgh' was 25.24-29.27 kg/tree, which exceeded average yield in the experiment. Fruit quality of 'Duke of Edinburgh' and 'Queen Victoria' was very similar, except that the taste of the latter was better. Fruits of 'Ðtaro Vengrinë' and 'Stanley' had higher SSC and better organoleptic properties. 'Ðtaro Vengrinë' is characterised by easy pit separation from the flesh.
The newly tested cultivars 'Oda' and 'Dàbrowicka Prune' showed better than average productivity and fruit quality results. Fruit of 'Dàbrowicka Prune' was rather small and had the highest SSC. They are more suitable for processing than for fresh consumption. Similar results regarding 'Dàbro-wicka Prune' fruit tree growth and fruit size are reported from the country of its origin (Úwierczyñski and Stachowiak, 2009 ). Fruits of 'Oda' cultivar are attractive, tasty and suitable for fresh consumption.
Productivity of the remaining tested cultivars did not reached average yield of the experiment. The most interesting of them might be 'Valor', which produces rather tasty, big attractive fruits. 'Valor' is recommended for cultivation in north-eastern Poland (Markuszewski and Kopytowski 2013) .
Early ripening fruits usually are in great demand. Until now, the most popular cultivar in Lithuania was 'Kubanskaya Kometa'. We have already mentioned its shortcomings, but it does not seem that significantly better alternatives could be found in this study. 'Èaèanska Rana' produces high quality fruits, but it is low in productivity. Similar information can also be found in other studies (Sosna, 2002) . Cultivar 'Herman' is interesting due to very early ripening fruits, but they are rather small and unattractive, but with taste somewhat better than for 'Kubanskaya Kometa'.
This paper presented data obtained in a young orchard. During the analysed period there were no extremely cold winters and we could not evaluate fruit tree winter hardiness. For more detailed information the experiments will be continued.
